There is a little-known but very simple generalization of the standard result that for uncorrelated variables with a common mean and variance, the expected sample variance is the marginal variance. The generalization justifies the use of the usual standard error of the sample mean in possibly heteroscedastic situations and motivates some simple estimators for unbalanced linear random effects models. The latter is illustrated for the simple one-way context.
functions as a standard error for Y in the potentially heteroscedastic case of the lemma as well as the more familiar iid situation. This is a kind of "robustness" result for the usual standard error of the sample mean and appears as Problem 2.2.3 page 52 of Stapleton (1995) without explicit mention of Lemma 1. We proceed to illustrate that the lemma has uses beyond this most obvious one.
Application in Linear Random Effects Models for Unbalanced Data
It is possible to use Lemma 1 to produce simple estimators based on (even) unbalanced data under linear random effects models. This is because the lemma shows expected sample variances of appropriate sample average observations to be easilyidentified linear combinations of variance components. Here we illustrate in the context of the one-way random effects model. σ represented a within-day variance component, and constraints in the measurement process led to an error analysis based on the average values. This approach also is applicable in another situation, where analysis of summary data was required, and the sample sizes (and individual observations ij X ) were not available.
What is more, where the sample sizes and within-group sample variances are available, it is easy to use Lemma 1 to produce sensible estimators of the variance components. Let 
The results in this note are very simple and arguably "obvious." But they are not well known. The only reference that the authors know for something like Lemma 1 is the Stapleton problem. And they have been unable to locate references for the application of it to estimation in the one-way random effects model. For example, in this latter regard, the estimator of 2 α σ presented above does not seem to be among those listed in Searle (1971) for unbalanced data contexts.
